Types of Point Mutations by changing one or a few nucleotides.

Wild type

LGl s YT A C T 7T CAAACCGAT Th
WA T G A AGT TT GGCT A AkY

et dA U G AAGUUUGGCUA AES

Pmte “sthp
Amina end arboxylend

(a) Nucleotide-pair substitution
A instead of G

T A CTTCAAACCAA AT TLY
MA T GAAGTTT GGTT A AES

U instead of C

A U G AAGUUUGGU U A& AR
Met ; Lys ; Phe ; Gly Stﬂ*p

Silent (no effect on aminoacid sequence)

Tinstead of C

kT A C T T CAAATCGATTLY
YA T GAAGTTTAGCT A AN

A instead of G

LlA UG A AGUUUWUWAGCU A AxY
Met ; Lys ; Phe § Ser EtEp

Missense

A instead of T
kM7 A CATCAAACCGAT Thy
LA T G T AGT TT GGCT A ARY

U instead of A
5" 3'
| Met [arri

Nonsense

(b) Nucleotide-pair insertion or deletion

Extra A
T A C AT T CAAACCGATTLY
WA T G T AAGT TT GGGCT A AEY

Extra U
A UG UAAGUUUGGCUA AES
Tsthp
Frameshift causing immediate nongense
(1 nucleotide-pairinsertion)
] missing
«WT ACTTCAACCGAT TLY
A T GA AGTTGGC T A AKY

missing

A U G A AGUUIGGC U A ATEEY

Met ;: Lys 3 Leu Ala Al

Frame shift causing extensive missense
(1 nucleotide-pair deletion)

L missing
<y T A CAAACCGAT TEY
MA T G T T T GGC T AAkY
EE] missing
4A U GIU UUGGCUARAES
Met ; Phe ; Gly [arnee

Mo frameshift, butoneamino acid missing
(3 nucleotide-pair deletion)



Sources of Mutations in Prokaryotes:

1. Natural mutations due to errors not corrected during replication, transcription or translation
2. Diagrams below outline 3 other mechanisms:

(a) Conjugation:

Resistant donor cell Resistant transconjugant cell
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Sources of mutations in Eukaryotes
1. Mutagen chemicals (pesticides, radiation, etc.)

2. Viral Transduction:

Retrovirus infection and reverse transcription

~

host cell new virion

retrovirus 3 SUESA

cell membrane
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3. Transposons

4. Crossing Over & natural errors not fixed during replication, transcription or translation.



For each scenario below, propose a model that explains how the genetic change leads to the effects.
Include whether it is an example of up-regulation or down-regulation.

A. People infected with the influenza virus have a
much higher chance of also suffering from
bacterial infections from bacteria with antibiotic
resistant plasmids. These resistance plasmids
activate enzymes that break down antibiotic
chemicals in medicines.

B. A cyclin, usually inactive in adults, becomes
activated upon exposure to toxins in cigarettes.
The toxins are thought to cause changes in cyclin
regulatory DNA, leading to a cysteine becoming
glutamate that cannot properly inhibit cyclins. The
result is cancer in many tissues of the respiratory
tract.

C. One form of diabetes results when an insulin
receptor protein is absent in cells. The cause has
been identified as a single nucleotide deletion,
leading the loss of 70% of the amino acids. This
leads to the insulin receptor not inserting into the
plasma membrane. People with this form of
diabetes usually inherit it from a parent with the
same genetic trait.

D. Bacteria with plasmids for antibiotic resistance
and those without resistance plasmids coexist in
nature. In hospitals, the occurrence of bacteria
with antibiotic resistance is much greater than in
other locations. These resistance plasmids
activate enzymes that break down antibiotic
chemicals in medicines.

E. A transmembrane receptor is encoded for by
the DYST gene and binds calcium for a normal
muscle contraction signaling pathway. People
having been infected with a particular RNA virus
have a much higher incidence of muscular
dystrophy (MD) compared with those who have
not been infected. MD leads to calcium entering
muscle cells at a much lower rate than usual,
leading to decreased muscle function.

F. Achondroplasia is a form of dwarfism that is
hereditary. One of the genetic changes involves an
“A” being erroneously misplaced with a “T” in the
DNA coding strand, resulting in a stop codon
terminating a regulatory protein prematurely. As a
result, the bone construction increases drastically
in too short a period, leaving the bones too large,
collapsing under their own weight.




